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® Curable polyether composition. 



general formula (1): 

CH3 
I 

- CH - CH2 - O - 

' weight of 6,000 or more; and 

(B) a compound represented by tfie general formula: 

Q2Sn(OZ)2 or (QzSniiO 

CO 

S oz 



CO 
CO 



Q. 
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(5) (6) 
wherein Q represents a C,-.o monovalent hydrocarbon group; and Z represents a C-ao monovalent 
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w«aht Of said »>rp™;,le3,2^ "y ««I8W on 100 p« by 
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* ontinn rpUt s to 3 povel curaWe composition comprising an oxypropylene polymer 

4.837.401. oxypropylene polymer having a narrow molecular weight 
tt has been ^PJ^^ inventorhave now found that a curable composition comprising 
distribution can be obtained. The P'^^^ ;"™ gi,i^„^ntaining oxypropylene polymer having a narrow 

as a polymer con^t^^ng a -"^^'"^ .^^^^^ a remarkably Improved 

rrgri^Cre^^^^^^ - — ^"'^^^^ ^""^ ^ 

wide molecular weight distribution. . 

the general formula (1): 
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(B) a compound represented by the general fonmula: 



Q2Sn(OZ)2 or (QaSnjjO 



(2) 



(5) 
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(6) 



Silicon group is one represented by the following general formula (3): 
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•mmo oroop, amid. 9«,„p, an amintZ oLm.^!^ ^ ' '^"^ Wup. an 

:'S s z^r;raTz:iif?Lirr.°' - 

contained therein. ^ suoxane bond, there may be about 20 silicon atoms 

stanJpSlSSr"' '''"""'^ P-'-«^'y -ed froo, the 

f - " (4) 
- Si - X. 

wherein R2, X, and a are as defined above 

Phenyl group, an aralkyi group such S a beLrar^^^^^^ « ^ ■ ^ " 

3SiO- Wherein R- is a methyl gl^or a pheny" qlT R'' r" anH r"''^'""^ "y (R-)- 

group. " ' ^"^ R each IS particularly preferably a methyl 

Of the oxypropylene 'polymer, iie po jr^^^^^^^^^ 

difficult to exhibit an excLnt rubber XL ShavioT ''"''^ *° "'^^^S it 

« thrr:;r".ir;r;sr;re^^^^ '"''v*^^ — - cham. 

amount of network chal n thel^pro^^^^^^^^^^^ ^"'^"'^ "^"'^^"'^^ effective 

cont2rs:rcr~^^^^^^^^^ 
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CH3 

(1) 

- CH - CH2 - 0 - 



preferably 80 % by weight or "^^re. component (A) of the present 

-.nver^^r^^rrrSi^^^^ .oup . oxvpropvene po.y.er 

„ ~t rrn:r« employ an ordinary o>.propy^ ^^^S^^t^ZJ^ 
tion process using a caustic alkali) or J^^^^^^^ a ^ai^ro-ecular weigh' distribution 

obtain an oxypropylene polymer having a h gh "^^^J^^^^^^^ disclosed in JP-A-61 -197631. Bl- 
and containing afunctional Q^^^P,,^ ^ tr'^'r? P""''"^^ 
215622. 61-215623. j^^^^^ term "JP-B" as used herein means 

20 Japanese patent appl.cat.on ^"fj;.^. ^^^^ to obtain such an oxypropylene polymer. An 

du«lon .. Silica. a»* ™y !» «»»*l«»d b, », k™»n lo 

reactive silicon group. ^^^t^ininn v functional qroup include amino group-containing 

specific examples °» ^'^^ ^^^^^^^^^^^ .WnoethyDaminopropylmethyl 
silanes such as ^ group-containing silanes such as ,-mercap- 

dimethoxysilane and ram.nopropyl ^'^^'^'^^''f ®' ""f ^thoxvsLe- epoxysilanes such as 7-glycidox- 
topropy. W-t^'^^'-^-^-r^^^^^ type unsaturated group- 

40 ypropyl trimethoxysilane and '^^^^J^'""!^^ propyl trimethoxysilane and ^-acryloylox- 

ysitem. Hcewt. the prewrt J™^*"* „, , p^,,™, containing a l.y*o>^ 

,^rs.rroorr:L."S?— nil i»c«: ,.»p , ^.c*, 

number-average molecular weight (Mn) of 6.000 ^''^^'^•^'^^l^ * ' ^ improving the curing rate is 
molecular weight of <t> ^° ^^S^^^^^^^ rviSty VreVarise. 

small, on the contrary, .f ^\^^'^^J'l''^^ZSt molecular weighVnumber-average molecular 
Further, the oxypropylene polymer has ^ weigm averag molecular weight distribution (great 

weight ratio (Mw/Mn) of 1.6 or less and thus ^^as ^" m or t^ The molecular weight 

monodispersibility). Mw/I^n is preferably ^^^^^'J^' ^^ jTZ^oe^^ 

distribution can be determined by various methods. In generaUhe J^^ P^'J^^^^J^^^^ ^^JJ.^ weight 
Zr nrp.tr ht. ZrZ^^^^ ^ - viscos^y .at gives a good 
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handlability before curing, exhibits an excellent curability 
behavior after curing. ' 



in curing, and exhibits an excellent rubber elastic 



watei: rx^e: tS ^^s^r^^j^^rT. r — - 

curing catalyst (B) accelerates he curing of the potSTAV«r°" . *° cross-linked cure. The 

(B) there can be used a compound havin? VM^!::;itZ:ZZl':^T^r "'"^ 

Q2Sn(OZ)2 or (Q2Sn)20 



OZ 

(5) (6) 

wherein Q and Z are as defined above. Specific examples of 



such a compound will be given below: 



(C4H9) gSn (OC12H25) 2> 



C(C4Hg) gSn] 2O 

i:(C4Hg) 2Sn] 2O . CCgHj^) 2Sn COC^Ho) 



CH 



(C4H.9).2S1; 



o = c 
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C2H5 



(C4Hg) gSn 



0 = C 



\ 



\ 



CH 



0-C 



\ 



\ CH3 f 2> 



( 0 = C 



OC2H5 



.CC4H9) 2Si^ 



CH 



0-C 

^ CH3 



2% 



(C4Hg) 



CH3 



CH 

0-C 

N CHo ^ 2, 



CC4H9) (OCH2CH2CH2NH2) 2> 

CC4H9) (OCH2CH2NH2) 2- 

(C4H9) COCH2CH2CH2N (CH3) 23.2- 

CC4Hg) 2^" COCH2CH2CH2.SH) 2 



45 



The present invention is not limrted to ^e^® ^^"""''f^ combination The amount of these curing catalysts 
These curing catalysts (B) may be used 1 to 5 parts by weight based on 

(B) to be used Is in the range of 0.01 to 10 ^^""^^^^^'^"^-^^^^^ as the component (A). If the 

\l, parts by weight of -^f^ jf^^^^^ allowable ievel of curing rate 

^ T.^:tS^^"'^^T^^^^^^ P- weight, problems such as high cost 

reared ^ organic «n ^^^^^l^^^'^T^^Z^^^^ 
be used in the present invention '^^\'^'^l^^^Z L case where an alkyi titanate 
- rj^if rraSS ^^r^tt^nTcaCl) .s exce..nt in produCity as we,, as 
external appearance. 
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75 
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25 



minutes to one hour, the curable composition biins t,rhr o ^'Tf^'^^'^ ^' temperature for several 
fj^e. When the curable composition TfSrt er aS to h °?k"' ''^^"'^^ tack- 

5 the internal curing proceeds to obtain a rfgd ruTbrellf"^^^^^^^^^ days, 
an excellent heat resistance and acid resi^^,?^ ""'^ composition further exhiWts 

va tr ^^S^^^^^^^ undergo modl«cation when mixed with 

silicic anhydrate. hydrous silicic acid and ca^brbrck^ lr '^^^^^ 'T"^ ""^'^'^'^ ^"'^a- 
»o carbonate, diatomaceous earth, calcined clay day t^c t'itllm h "-agnesium 
oxide, zinc oxide, active zinc white, hydrogena^TcIlV Tand ^r?;''"*°"""' 
filers such as asbestos, glass fiber and filament P^^^er; and fibrous 

jom^lirre? si.S"^e:^^^^^^^ -"^^ ^.Jh these fillers, a filler selected 

divided surface-treated calcium carbonate. calc S clay cl and T ""^'^ 

amount of 1 to 100 parts by weight based on iSTpar^'by^ '^^^^^^^^ ''^ "^^^ ^ 

oxypropylene polymer to provide excellent resultV intt desTS tL It? group-containing 
low strength and a high extension, a filler sSerti ,rl !^.Inn tr 

magnesium carbonate, ferric oxide zinc oxide «nHn„ ^ "'''d®' calcium carbonate 

Of 5 to 200 parts by weighT baseT onCTartrrr^^^^ - -otni 

the -«nTS;:dT^^^^^^^ in combination with the filler, 

'n the system. Examples of such a plasticizer «^ IZT "e incorporated 

Phthalate and butyl benzyl phthalSr^XirSsic /^^^^^^ Pl^^-'-te. dibuty. 

-sododecyl) succinate and dibutyl sebacS '^LH^ch as A?'*"' ""'"^^ 
pentaerythritol; aliphatic esters such as butyl ole JranH rll 9'^"=°' dibenzoate and 

trlcresyl phosphate, trioctyl Phosphate an^^dtlienyl ohos^^^^^ ^"'^^ 
30 soybean oil. epoxidized linseed oil and benzyUpoxS^^^^^^^ PMers such as epoxidized 

Of dibasic acid and divalent alcohol; polyeftr su^ToE^^^^^^ 

poystyrenes such as poly-a-methy^eL a d ZtsZeT'^^'Zr'^'""' '""^^"^^ *^«^'= 
butadiene-acrylonitrile copolymer. Polychloroprene SsooLe n^h r "'"^ ^ Polybutadiene, 
These plasticizers can be used singly or in admixture tS nta!^- ^^^^'^ chlorinated paraffins, 
parts by weight or less based on iBo parts by wSoht ol tSrr^?"T ^ an amount of 100 

polymer to provide excellent results ^ group-containing oxypropylene 

JuT^r^eSirr ^rd-t: sir r ar - ™ 

blended, and then kneaded at normal temperature re^^ated U^ oomponenis may be 

kneader. Altemaflvely. these components may Se cJss^Sl^ ""^"^ ' «^ 

solvent. These components may be properly cLwned to^Snl ' °f ^ P'°Por 

When exposed to the atmiphere. the cu^bte clnnT f 
water to form a three-dimensional net^orwiarCeircu^^^^^^^^ '1^'''"' '"'^"^'^'^ ^^^^^^ "P^" by 

When the curable composition of the pTeseSenLn ^ h ""J"* '^^^'"S ^"'^''^^ «'^«oity. 

lead octylate). and various additives such ^XZImDrZ """"^ '^"^'^-'n^. 

-mprover. ultraviolet absorbent, metal inacSator oT„H? * ^ ''^'^^^ ^'"^^"^ ^^justor, storage stability 
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SYNTHESIS EXAMPLE 1 

401 9 (0.081 equival nt) of a polyoxypropylene triol (Mw/Mn = 1.38; viscosity: 89 P;'f«) ^^^J^^^^ 
moleTula? weight of 15,000 was charg d into a 1.5-1 pressure glass react.on v ssel. The a.r .n the vessel 

""lTlT(S o'oV^qSSn fai'Jmethano. solutior, of sodium methoxide was added dropwise to the 
allowed to undergo reacton fo^ 5^0"^^^^^^^^^^^^ Z^^^r^. The reaction system was then allowed to 

^'TS W 065 equivalent) of the polymer thus obtained was charged into a pressure glass --eaction vessel 

transparent polymer. 
SYNTHESIS EXAMPLE 2 

220 g (00447 equivalent) of a polyoxypropylene triol (Mw/Mn = 1.38; viscosity: 89 P°'^«) ^"^"9 ^ 

ratS^rrteC^^rnr^osp^^^^^ 

- X"=errerof=^^ 

vicinity of 2.280 cm"' and the generation of absorption of C-O in the wcinny oi i,/ou 
was then terminated. 213 g of a colorless transparent polymer was obtained. 

35 COMPARATIVE SYNTHESIS EXAMPLE 1 

420 a of a polyoxypropylene glycol having a number-average molecular weight of 3.000 and M g of a 

iSm .eaclio' system »as Om a«o«6<l to untojo at a »"P«*"« 

ST-ct ^ C th. c<»plation ^ reaction, votetOo sul,at»cas ,»re .a,«o.«l under r«.,««l 

r "fis S' .T^:se^7rn'"eit:e°,„x.rsr.rrS: reel 'J^t-s,'! 

temperature of 23 C. These poiyrners wer y ^.^l^^ ^ ^ 
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40 •C. The results are set forth In Table 1. 



Table 1 



Polymer 



Synthesis Example 1 



Viscosity (poise) 
88 



Number-average 
molecular weight(Mn) 



1.8 X 10* 



Molecular weight 
clistributlon(Mw/Mn) 



10 



Synthesis Example 2 



150 



Comparative Synthesis Example 



1.7x 10* 



1.4 



380 



1.8x10* 



20 



25 



30 



75 EXAMPLES 1 - 10 & COMPARATIVE EXAMPLES 1 - 4 

COMPARATIVE EXAMPLES 5 - ft 

The compositions thus obtained were measured for tack-freA tim*i in 
above. The results are set forth In Table 2. same manner as mentioned 
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Table 2 



Example 

No. 


Kind of 
polymer 


Curino cal 
Kind 1 


lalvst 
aarts 


Tack-free time 
(min. \ 




Synthesis 
Example 1 


Dibutyltin 
bisacetyl- 
acetonate *1 


1.5 


50 


ExamDle 1 
Ex£unple 2 




20 


Examole 3 


Synthesis 
Example 1 


Dibutyltin 
dimethoxide 


1.5 


40 


Example 4 


3 


15 


Examole 5 
Example 6 


Synthesis 
Example 1 


Dibutyltin 
bisnonyl- 
phenoxide *3 


1.5 


60 


3 


30 


ExamDle 7 
Example 8 


Synthesis 
Examole 2 


Dibutyltin 
bisacetyl- 
acetonate 


1.5 


4S 


3 


20 


Examole 9 
Example 10 


Synthesis 
Examole 2 


Dibutyltin 

bisnonyl- 

phenoxide 


1.5 


55 


3 


25 
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Comparative 
Example 1 
Comparative 
Example 2 



Comparative 
Example ."^ 
Comparative 
Example 4 



Comparative 



Example S 
Comparative 
Excimple 



Comparative 
Example 7 

Comparative 
Example ff 



Comparative 
Synthesis 
Example l 



Comparative 
Synthesis 
Example 1 



Dibutyltin 
bisacetyl- 
acetonate 



Synthesis 
Example 1 



Synthesis 
Example 1 



Dibutyltin 

bisnonyl- 

phenoxide 



1.5 
3 



Tin 

dioctylate 
*4 




Dibutyltin 

dilaurate 

*5 



1.5 



1.5 



-150, 



75 



200 



90 



480 



210 
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30 



*1 



(C4H9) 2S 



CH. 



<p=.c 



CH 



0-C 



\ 



CH3 / 2 



35 



*2 (C,H,)2Sn(OCH3)j 



40 



*3 (C«H,)jSn(0 



CaHi( 



)2 



45 



*4 Sn(OCC7Hi5)2 
O 



*5 (C4H5)2Sn(OCCnH23)2 
0 



55 
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While the invention has been described in detail and with reference to specific embodiments thereof it 
will app* em to one skilled in the art that various changes and modifications can be made therem without 
departing from the spirit and scope thereof. 

5 Claims 

by the general formula (1): 

CH3 

(1) 

75 - CH - CH2 - O - 

and at least one reactive silicon group containing a silicon atom to which a M^^^^^^^^^^ 
hydrolyzable group is bonded, said oxypropylene polymer having Mw/Mn of 1.6 or less and a 
20 number-average molecular weight of 6.000 or more; and 

(B) a compound represented by the general formula: 



70 



25 



Q2Sn(OZ)2 or (Q2Sn)20 



30 



35 



40 



45 



(5) 



oz 

(6) 



wherein Q represents a C-ao monovalent hydrocarbon group; and Z represents a Ci -20 mon- 
ovalent hydrocarbon group or an organic group internally containing a functiona group capable o 
Tming a coordinate bonS to Sn as a curing catalyst In an amount of 0.01 to 10 parts by weight 
based on 100 parts by weight of said oxypropylene polymer. 

2. A curable composition according to Claim 1 . wherein said silicon atom-containing group is represented 
by the following general formula (3): 



(3) 




50 



55 



Wherein R' and each represents a C1-20 alkyl group, (k-20 aryl group. C7-20 araikyi group or 
WorLlsiioxy g^^^^^^ by (R^aSiO- in which R' represents a C, -20 monovalent Mroca^bon 

g orw tr*e proL Siat when two or more of R' or exist, they may be the same or different and 
mat *e hree (RTs may be the same or different; X represents a hydroxyl group or hydrolyzable 
SSirv^rthe proviso th^ when two or more of X exist, they may be the same or d« a 
Jte an integer 0 to 3; b represents an integer 0 to 2. with the proviso that the plurality of b's in 
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in a number of m may be the same or different; and m represents an integer 0 to 19 
that m satisfies the relationship a + Eb S 1 . ^ u to 13, 



with the proviso 



R3 - a 



(4) 
- Si - X. 

wherein P?. X, and a are as defined above. 
" ToSCr """"^ " """" «»-=<«'W"9 group I, ^CH.y 



\ 
/ 



o-c 



\ 



\ 



CH 



o-c 



\ 



0/ 



(7) 



wherein Q represents a C1-20 monovalent hydrocarbon arouo- and vo ron«e=„fo 
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same or different. 
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- CH. - CH, - 0 - 



(1) 



(B) a compound represented by the general formula: 



Q2Sn(02)2 or (QiSnj^b 



Q. 

LU 



(5) 



OZ 
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wherein Q represents a C1-20 monovalent hydrocarbon group; and Z represents a C1-20 monovalent 
hydrocarbon group or an organic group Internally containing a functional group capable of forming a 
coordinate bond to Sn as a curing catalyst in an amount of 0.01 to 10 parts by weight based on 100 parts by 
weight of said oxypropylene polymer. 
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